Studies on the synergistic effect of androgen on the stimulation of progestin secretion by FSH in cultured rat granulosa cells: progesterone metabolism and the effect of androgens.
Metabolic transformations of progesterone in cultures of granulosa cells from immature hypophysectomized rats treated with diethylstilbestrol were studied in relation to the synergistic action of exogenous androgen and FSH on progestin (progesterone and 20alpha-dihydroprogesterone) accumulation. Androstenedione (Ad; 10 ng/ml) enhanced the sensitivity of rat granulosa cells to this steroidogenic action of FSH, lowering the threshold of the response from greater than 4 ng/ml (FSH alone) to 0.8 ng/ml in the presence of Ad. A synergistic effect with FSH was also shown by various 5alpha-androstane derivatives. They were, however, less effective than the parent delta4-3 keto androstenes. Progesterone underwent extensive 5alpha-reduction during culture, leading to accumulation of endogenous 5alpha-pregnane compounds, and to transformation of labelled progesterone into 5 alpha-reduced radiometabolites. These compounds corresponded in gas-liquid and thin-layer chromatographic behaviour to 3alpha-hydroxy-5alpha-pregnan-20-one, 20alpha-hydroxy-5alpha-pregnan-3-one and 5alpha-pregnane-3alpha,20alpha-diol. The rate of 5alpha-reduction of progestins was not affected by the presence of exogenous Ad (1 microgram/ml), ruling out the possibility that the effect of androgen on progestin accumulation depends on competitive inhibition of 5alpha-reductase. An involvement of androgen of thecal origin in the enhancement of the sensitivity of the FSH-responsive mechanism in granulosa cells is suggested.